Progress of RO Membrane Technology based on Scientific Research for Seawater and Brackish Water Desalination  by Kimura, M. et al.
 Procedia Engineering  44 ( 2012 )  598 – 599 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.497 
(XURPHPEUDQH&RQIHUHQFH
>2'@
3URJUHVVRI52PHPEUDQHWHFKQRORJ\EDVHGRQVFLHQWLILFUHVHDUFKIRUVHDZDWHUDQG
EUDFNLVKZDWHUGHVDOLQDWLRQ
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7RUD\,QGXVWULHV,QF-DSDQ
52 PHPEUDQH WHFKQRORJLHV KDYH PDGH JUHDW SURJUHVV LQ ODVW  \HDUV ,Q VHDZDWHU DQG
EUDFNLVKZDWHUGHVDOLQDWLRQILHOGERWKHQHUJ\VDYLQJDQGZDWHUTXDOLW\LPSURYHPHQWKDYHEHHQ
WZRPDMRU VXEMHFWV 7RGD\ WKH HQHUJ\ FRQVXPSWLRQ LQ 52PHPEUDQH VHDZDWHU GHVDOLQDWLRQ
SURFHVV EHFRPHV OHVV WKDQ RQH WHQWK FRPSDUHG WR WKRVH RI ¶V  1D&O UHMHFWLRQ RI 52
PHPEUDQHEHFRPHVPRUHWKDQ+RZHYHUDGYDQFHGPHPEUDQHVDUHVWLOOGHPDQGHGWR
DFKLHYHORZHUFRVWORZHUHQHUJ\FRQVXPSWLRQDQGKLJKHUZDWHUTXDOLW\
,Q RUGHU WR REWDLQ IXUWKHU H[FHOOHQW SHUIRUPDQFH 7RUD\ KDV EHHQ H[HFXWLQJ IXQGDPHQWDO
UHVHDUFK IRU 52 PHPEUDQHV RQ LQYHVWLJDWLQJ SK\VLFDO DQG FKHPLFDO SURSHUWLHV WKURXJK
3$/63RVLWURQ DQQLKLODWLRQ OLIHWLPH VSHFWURVFRS\ VWXG\ &RPSXWHU FKHPLVWU\ DQG 7(0
7UDQVPLVVLRQ HOHFWURQ PLFURVFRS\ DQDO\VLV ZKLFK KDV UHVXOWHG LQ WKH DGYDQFHG 52
PHPEUDQHV ZLWK KLJK IOX[ KLJK UHMHFWLRQ H[FHOOHQW FKHPLFDO GXUDELOLW\ DQG VR RQ ,Q WKLV
SUHVHQWDWLRQWKHVHUHVXOWVDQGMREUHIHUHQFHVZLOOEHGLVFXVVHG
3RUH VL]H DQDO\VHV IRU VHSDUDWLQJ IXQFWLRQDO OD\HU LQ FRPSRVLWH 6:52 PHPEUDQHV ZHUH
FRQGXFWHGZLWK3$/6VWXG\DQGPHPEUDQHVVKRZHGSRUHVL]HVLQWKHUDQJHRIc,W
ZDVFRQVLGHUHGWKDWWKLVUDQJHRISRUHLQWKHVHSDUDWLQJIXQFWLRQDOOD\HUZRXOGFKDUDFWHUL]HWKH
PHPEUDQH SURSHUW\ )XUWKHUPRUH WKH FRUUHODWLRQ EHWZHHQ SRUH VL]H RI 52 PHPEUDQH DQG
ERURQSHUPHDELOLW\ZDV UHYHDOHG ,WZDVVXJJHVWHG WKDW WKHSRUHVL]H LQVHSDUDWLQJ IXQFWLRQDO
OD\HUZDV UHJDUGHGDVRQHRI WKHPDMRU IDFWRUV WR FRQWURO VROXWH UHPRYDO SHUIRUPDQFHRI52
PHPEUDQHV
,QDGGLWLRQ7KHPROHFXODUG\QDPLFVVLPXODWLRQVEDVHGRQWKHFKHPLFDOVWUXFWXUHVHVWDEOLVKHG
E\&105VWXG\DQGWKHHVWLPDWHGDPRXQWRIZDWHUZHUHSHUIRUPHG,QRUGHUWRGHWHUPLQH
SRUHVL]HV LQ WKHSRO\PHUPRGHOV WKH&RQQROO\VXUIDFHFDOFXODWLRQVZHUHSHUIRUPHGWRZDWHU
GHOHWHG RSWLPL]HG SRO\PHUPRGHOV 7KH FDOFXODWLRQ UHVXOWV VKRZHG WKDW WKH SRUH VL]HV ZHUH
HVWLPDWHGDVcZKLFKZHUHZHOODJUHHGZLWKWKRVHRIPHDVXUHGIURP3$/6DQDO\VHV7KH
FRPSDULVRQEHWZHHQSRUHVL]HRI52PHPEUDQHDQGW\SLFDOUHPRYDOVXEVWDQFHVVXFKDVERULF
DFLG DQG VRGLXP LRQ ZHUH FRQGXFWHG E\ FDOFXODWLRQ ZLWK FRQVLGHULQJ WKHLU K\GUDWHG VWDWH
6RGLXP LRQ ZDV VWURQJO\ K\GUDWHG KRZHYHU ERULF DFLG ZDV KDUGO\ K\GUDWHG LQ QHXWUDO S+
UHJLRQ&RQVHTXHQWO\WKHSRUHVL]HRI52PHPEUDQHZDVDOPRVWVDPHDVDK\GUDWHGVRGLXP
LRQEXWZDVDOLWWOHODUJHUWKDQDQRQK\GUDWHGERULFDFLG,WZDVFRQVLGHUHGWKDWLW
VUHDVRQZK\
SHUPHDELOLW\RIERURQLVODUJHUWKDQWKDWRI1D&O2QO\DOLWWOHGLIIHUHQFHLQWKHVL]HEHWZHHQSRUH
DQGVXEVWDQFHV LQFOXGLQJWKHGLIIHUHQFHEHWZHHQK\GUDWHGVWDWHVPXVWGRPLQDWHWKHUHPRYDO
SHUIRUPDQFH
7KHVWUXFWXUDODQDO\VLVZLWK7(0WKURXJKDVSHFLDO WUHDWPHQWRIPHPEUDQH IRUSUHVHUYLQJ WKH
VWUXFWXUHJDYHSUHFLVHLPDJHRIFURVVVHFWLRQRISURWXEHUDQFHDQGLWHQDEOHGDTXDQWLILFDWLRQRI
VXUIDFH PRUSKRORJ\$FFRUGLQJ WR WKH SUHFLVH LPDJH VLQFH WKH LQVLGH RI SURWXEHUDQFH ZDV
SURYHG DV D FDYHOLNH VWUXFWXUH WKH FRQWULEXWLRQ RI WKLV VWUXFWXUH WR ZDWHU SHUPHDELOLW\ ZDV
DJUHHDEOH:LWKWKHFRPSDULVRQEHWZHHQPHPEUDQHVKDYLQJGLIIHUHQWZDWHUSHUPHDELOLW\ODUJHU
PHPEUDQH VXUIDFH DUHD RU WKLQQHU PHPEUDQH WKLFNQHVV VKRZHG KLJKHU ZDWHU SHUPHDELOLW\
&RQVHTXHQWO\WKHFRUUHODWLRQEHWZHHQWKHPRUSKRORJ\RISURWXEHUDQFHDQGZDWHUSHUPHDELOLW\
RI PHPEUDQH ZDV UHYHDOHG 7KXV WKH WRWDO VWUXFWXUDO VWXG\ UHODWLQJ WR WKH 52 PHPEUDQH
SHUIRUPDQFHRIVROXWHUHPRYDODQGZDWHUSHUPHDELOLW\KDVEHHQJUHDWO\SURJUHVVHGE\WKHSRUH
VL]HDQG WKHPRUSKRORJ\DQDO\VHV ,Q WKLVSUHVHQWDWLRQQHZHQHUJ\VDYLQJDQGKLJKUHMHFWLRQ
PHPEUDQHVXWLOL]LQJWKHVHVWXGLHVDQGLWVXWLOLW\VWXG\ZLOOEHLQWURGXFHG
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7KURXJKWKHDERYHPHQWLRQHGVWXGLHVDVSHFLDOPROHFXODUGHVLJQZKLFKFRQWUROVSK\VLFDODQG
FKHPLFDO SURSHUW\ RI52PHPEUDQHV LV IRXQG WR EH QHFHVVDU\ WR GHYHORS IXUWKHU UHQRYDWLYH
PHPEUDQHV 2Q WKH EDVLV RI WKLV NQRZOHGJH 7RUD\ KDV GHYHORSHG QHZ 52 PHPEUDQH
HOHPHQWV ZLWK KLJK VROXWH UHMHFWLRQ SHUIRUPDQFH IRU 6:52 SURFHVVHV 7KH OLQHXS RI 52
PHPEUDQHHOHPHQWVIRU6:52SURFHVVHVLVPDGH70$VKRZVRIERURQUHMHFWLRQUDWH
ZLWK KLJK7'6 UHMHFWLRQ UDWH 70&70(DQG706KDYHERWK KLJK ERURQ UHMHFWLRQ
UDWHDQGKLJKZDWHUSURGXFWLYLW\70&LVXWLOL]HGIRUVHFRQGVWDJHLQPXOWLVWDJHSURFHVVGXH
WRWKHWROHUDQFHRIDONDOLQHDJHQW$QGPRVWUHFHQWO\705ZKLFKKDVDFKLHYHGFRH[LVWHQFH
RI KLJK VROXWH UHMHFWLRQ UDWH DQG KLJK ZDWHU SURGXFWLYLW\ KDV EHHQ UHOHDVHG 705 KDV
DOUHDG\ EHHQ UXQ ZLWK KLJK SHUIRUPDQFH DQG VWDEOH RSHUDWLRQ $GGLWLRQDOO\ H[WUHPHO\ KLJK
UHMHFWLRQPHPEUDQH70.DQGIXUWKHUHQHUJ\VDYLQJPHPEUDQH70/DUHVKRZQDVQHZ
OLQHXSSURGXFWV7RUD\KDVGHYHORSHGQHZ52PHPEUDQHHOHPHQWVZLWKKLJKVROXWH UHMHFWLRQ
SHUIRUPDQFHIRU%:52SURFHVV7KHOLQHXSRI52PHPEUDQHHOHPHQWVIRU%:52SURFHVVHVLV
PDGH 70 VKRZV KLJK 7'6 UHMHFWLRQ UDWH 70* DQG 70+ IRU HQHUJ\ VDYLQJ FDQ EH
RSHUDWHGXQGHU ORZSUHVVXUH70/VKRZVHPLQHQW ORZ IRXOLQJSHUIRUPDQFH70''KDV
VXSHULRUFKHPLFDOWROHUDQFHZLWKERWKKLJK7'6UHMHFWLRQUDWHDQGKLJKZDWHUSURGXFWLYLW\
7RUD\DGYDQFHG%:52PHPEUDQHHOHPHQWVKDYHEHHQPDGHLQSURJUHVV,QWKLVSUHVHQWDWLRQ
QHZPHPEUDQHVZLWKKLJKZDWHUSURGXFWLYLW\KLJKVROXWHUHMHFWLRQDQGKLJKFKHPLFDOGXUDELOLW\
XWLOL]LQJIXQGDPHQWDOVWXGLHVZLOOEHLQWURGXFHG
.H\ZRUGV 5HYHUVH RVPRVLV VHDZDWHU GHVDOLQDWLRQ EUDFNLVK ZDWHU GHVDOLQDWLRQ FKHPLFDO
GXUDELOLW\
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